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Abstract of JP91 86387 

PROBLEM TO BE SOLVED: To improve a 
wavelength conversion laser device in 
conversion efficiency by a method wherein a 
wavelength conversion means is easily set to 
be maximal in conversion efficiency to 
wavelength. SOLUTION: Light emitted from an 
SLD 100 is coupled to a wavelength 
conversion waveguide 104 formed on a KPT 
board 105 passing through a first collimating 
lens 101, a Brewster plate 102, and a focus 
lens 103. An outer resonator is composed of a 



diffraction grating 108 and a reflection mirror. 
Laser rays emitted from the SLD 100 are 
converted in wavelength from 860nm to 
430nm passing through the outer resonator 
and the wavelength conversion waveguide 104 
and then taken out through a dichroic mirror. 
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. BUiex-y N-;U5 -y -fe h ^-'-f K*^ ^ai 
« $ it -1. 3KOffl3t:& [S] ^ ^^-r ^ $r 

±t3j^fK$iX/im 1 ««SC0G a , .y 1 A 1 XI A s J; 0 ^ 

«ScJDGai-y2 A 1 y2 A s j; O'Sr-l.;^ h 5-f 7°^^i; . 

izmm,^iifim2m^(OGai., ai, asiij^ts 

2ai^Zcorat3. Z>Y2>XSOS.I^Y1>XCOM^ 

{K3 ixy::a5 1 SmS<0 G a , . V 1 A 1 , 1 A s J: 0 ^ S 3te;<r 
Gai.y2Aly2AsJ;0^i.Xh9-<7'«^i:. wii^j/t 
^tif::fR2mmM<0Ga.i., Al, As iO'SrS^MT' 

n-v^mt^^L. frie^MH^aitiOY 1 , Y2mfz<r) 

rate. Y1>0, Z>Y2>0cOW«5r^$-ti:!tC:i: 

[ft*3S4] B^iiex-.'^•-;^ = :t-y^ry^^-<>^■-^' 
{±. Gai-x AlxAsi:0^^^^g'tt^■t. S«1t«c7) 
±tc?^^$ 1 S^co G a 1 . y J A 1 , 1 A s i •) 

1 c7)5t*'-f t . 1^ 1 <r)it^'^ Hiico±(cj^js 

$ix:itSg 1 ^aScOG a 1 -y 2 A 1 y 2 A s J; 0 2 «0 

1 #^M<7)G ai-Y3 A 1 y3 A s J: fj^rs;^ h 7>f rfflis 

ffli^iOiS5fi!llCjg^$iX/v:ll2^^cOGai.^ Al^ A 

X. Yl. Y2. Y35.l^•Zc7)S^^. Z>Y3>Y2> 
X^ O&VY 1 > Y 2iOMf^$-B£S:$-tt^v:.I t 

« $ ^^ 7t ^ 1 G a 1 - y 1 A 1 y 1 A s i 0 ^ -i. H 1 
IS 1 G a 1 . y 2 A 1 y 2 A s i 0 =5: S m 2 c7)3t 

KSi:, tm2<^^/f^ v:mco±.izm^^tifc^imm 



MiOGai.ysA lyaAs J;'9=5r.?>Xh7-f7°MlSi:, tu 

mmizm^^tifzm2mmM<!0Gan.^ ai, asJio 

^r&mSET'D.yj^JitS-qS-L. friB«-iiaJt«?)Y K Y 

2. Y3S.tXZ«7)rat^, Z>Y3>Y2>0S.t>'Yl> 
Y 20M^*^§-li:^:i t i:mWlt^i>m^m 1 tcffi 

Ji. Ino.5 (Ga,-x Al^ ) o. 5 PiO^&vSttJf 

t , ^?£tt«0±tc?^fig$ix;t^ 1 mwmcT) I n 

0.5 (Ga,-viAlyi) 0.6 PJ:'3^S3K;y-f KSi:. 

0.5 (Gai.yjAlyz) 0.5 P-t*?^:i.XF7^T^i^ 
fc, otIStKj&V Kii±fcfc{t'l.mrlSxh^>fr««iOW 

mizm&^tifzm2mmmcr)ino.5 (Gai., a 
ii )o.5 pjto^smssyo-y^^afcSrWL. otb* 

S^]t<OX, Yl, Y2RtXZc0Stc. Z>Y2>XS 
OSt/Y 1 >X<7)raf^5rfi^$-yr/ii 1 2r!^©!i:-r5if 

«3i 1 ^zmmcom^^mu-^'^^m. 

^SfLTtm^mSOI no.5 (Gai.yiA lyi ) 0.5 
^ISl^mSiT)! no.5 (Gaj.yaAlyz) 0.5 PJ:"? 

isx h 5^ rmm<7)mmi,zmm^tifzm2mnM<7) i n 
0.5 (Gai., Ai, )o.6 Pi o^-smssya^y^a 

fcSr^tL. mlB^-^itcOY 1 . Y2RX/Zcr>mz. Y 
1>0. Z>Y2>0<^M«$r«5:$-ti-7t::fcSr#Sii: 

1 izim(0WiM^\y-^mm.. 

{i. I no. 5 (Ga,-, Alx ) o. 5 P i 0 :5r^Vgtt® 

t . m.^^mcr)±i,zmf&^tif^m i ^aso i n 

0.6 (Gaj-yiA ly, ) Pj:i5^:i>^lc03K;*'^ K 

mt. mmi<r>^/f-( \^m<^±^zm&^tifz^immM 

cOIno.5 (Gai-y2A lya) 0.5 PiO^SIS2«3ie 

^'^ vmt. wm2cr>±:ff^ Ym<r>±.\.zm^^ixtzw>i 

^5E^«OIno.6 (Gai-ygA lya) 0.5 P<i:0'5rS:^ 

y^^ymmt. mim2<7)^:ff-( vm<7)±izi5ifm 
iBx h 7 rmm<^^m^zm^^ tifcm 2 mmmc^ i n 

0.5 (Gai-, Al, )o.5 PJ:'?=5rS«8g7'a-y^'« 

fcSr^rt. l5fa#?lB^HJt^0X, Yl, Y2. Y3RX/Z 
<7)mz, Z>Y3>Y2>XaOSt^Yl>Y2c7)Bg^ 

C 9 ] HUf B;^ 5 ;t-y -fe y F r?^ K 

no.5 (Ga,.y,A ly, ) 0.5 
±:c?gj£$il^^mi«SM<7)I no.5 (Gai-yzA 
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iv2)o.6 PX'o^j:?>m2(^^:ff-( \=mt.mm2coyt 
vm<^±.^zmm.^tu-z'm i mmmcr) i no. 5 ( g a 

i-v3Al,3)o.5 PX*)^J:h^hy^-p'mit.mi^ 

\,zm^^ixtz%2mmm.(r)i n^_^ (oai., ai,) 

COYI, Y2, YSatXZcOSfc. Z>Y3>Y2>0 

RlfY 1 >Y 2c7)Wf^^^$-li-;tC ^'^k^^m 

Inx Gai-x Ni O^r-S-vSttJii:. K?S14ii<0 

±(=m ? 1 A 1 V , G a 1 - V 1 N i; 0 =5: S 

M<OA l,2Gai-y2NJ:0^S:^V5-^rffiiSfc. mii 

^^1Xtz'm2mmM<r>A\^ Ga,., Nj:'5^S«giEr 
u-y^^mt^^L, miiS^iiaJt^x. YlS.tXY2<0 
rate, XiOatXYl>Y2i7)Mf^5rfig;ir$-fr/iC:i:?: 

Jg^$flfclll««S<7)A 1 Y, Gai-yi NJ; O^ir-I.^^ 
^ Hilt. K«co±tc?^^$ixf^mi#«ffl^O 
AlY2Gai.Y2NJ:0^:SXh7'frii«fc, mM^^' 

1 >Y 2<m^^^-^^it:Lt ^^t^htmm i 
Ci»*Jli 2 ] iuie;^->'t-/P5:t--yfe>'hy-f ^- 

Kti, Inx Gai-x N J: , ^vSttS^T) 

±tc?e^§ix?tlll#«SiOA 1 YiGai_yi N J: 0=5r^ 
SI 1 <r>^^-( t . ^ 1 i03feXf-f h'ao±l^?^B£§ 
fUtm 1#^<0A 1 y2Gai-v2 N i •?'5r.S.IS2c7)^;«{f 

^vmt. sm2co^^'^ Ym<^±izm^^titzmim' 
i^2<7yit^^^ ¥m<r)±.^zii{'rhmixh^^rmm(r> 
^mm^u-y^mt^^L.. HfriE^ii^aJttfox. yi, 

Y2at/Y3£7)rat, X^O. Yl>Y22at/Y3>Y 

2cm^^WijL^^tzz t ^!RNat-rsw*ja i tciett 

[ 1 3 ] HuiE;^->' 5 ^-y -fe > h - 

?^^$itf^»iaf^<OA 1 VI Gai.yjN J: 0=5r-l>ISl 
«7)7t;*'>f KJIi:, Smic7)3K;y-f vmco±l,zm&^tifz 
lll»mS«OAly2Gai-v2NJ;'?^-2>M2<0^;>y-< H 

iit. Siii2<05e^y>f Ym<^±i>zm&^n:f::mimmm 

(OA lv3Ga,.v3N<k')=5r-l.;^h5-^7-®J^i:. BtrieiS 



C?gfigSix;t®2^mMcoA 1 , Ga,., Nio^a-sm 

gS7'C7 y ^ jf S:^ L , Ml e^-igfl^BJtO Y 1 . Y 2 ^it/ 
Y3e9Slc:. Yl>Y2a.t^Y3>Y2«0M^S:^§ 

LT 3~ 1 esfflv^Tv^sc: t s-#ai:-r-&if«^2 
m^m 1 5 ] Knax-yN-;w 5 :t-y -t >- f y-f 

w^js 2-13 m^-rtt^^ 1 JStwisi{<7)^«^^— r 

ilS. 

c m^m 1 6 ] lift e;^ h 5 ^ r^JS« . co-^j^iz 

[ it*^ 1 8 ] mns^^^^f^^SJi . f - 0. 1/ y n 

mim 1 9 ] mmmm^mi . sist- k^j^ 

^^hJ<)v^^i'Bmzm^^intz^^mm.m,x'hh 
z t imsLb^un^m 1 izfem<^^^^)y-^m 
a. 

a. 

[ ft^JS 2 4 ] Biff emtfftS^ti . H?ifex->' n--;!- 5 

■y^zyhv^^- i^xiimmm^^m^f&ioi^mzmif 
^ixT v^s i t ^mmt-thm^^ 2 3 izEimcom-S:^ 

[ if «3S 2 5 ] mne^«iSS^g{i . i^i^^N'v n- 
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y u xz,T'«) ^ c S: t ■f-sii*^ i izsimco 

[0001] 
[00 02] 

X. ^m^v-^^^wx'ffm^sh'm.mt m 

[ 0 0 0 3 ] -:^r, ^w\y-^i3-^%m^tifzT&my 
</)^wv-^±i:t^2-&mmt\.z^Lxnt:>fih'^ 

-nmtl-X\,i. LiNbOg. LiTbOs XJiKTP 

wmm\.z^ii^\^~^%^i^Lxf^2»mmtvz^ 

[0004] imB^(^m^t:m\^xm2-^ 

mm.%^-m}mx^^^htz^{,z{i. «*^^<st8^ 

^/3^ ( = 2;rN2 ) <02^(^m.t. lg21«P?S 

iO{EJ)g^j82 „ ( = 2;rN2 /Aj „ ) h^mL<^ 

h'^ma^hh. ^<?5fc46fc:{±. »2|s:»[tcMf ss*f4sN 

^ hm2mm.^zm-hm^^ni a, t*^^L<^(-m 

[0 0 0 5] i:^ SHafl[fflS^:^^T'<i, 2/3„ 
+ 2 7r/A = ;82 ^ S-)1l^^-r^lffl«ii (A= (A/2) 

ctO, m2i«pjS7Kcr)|6^fr^)?|/cLTV>^. iSj. A 

[ 0 0 0 6 ] iife^^^^feBi: LTKTP^SrfflV^S 

z®±tcijv^TjgffiAT'K>f7j-ytRb>f^yi: 
^^•th c: t i 0 . jg»W^rM-fiiSI£^)i^*-r& 

^sa^^'m-ts ^ i: *«T-# s . z mh\,z%mm.wm. 



nm\^x\^hit»>x'tbh . 

[0007] %mm.(r,m,m.mth^w.\^-^^ 
im\tm<mzn\^xxvk^'>x\^h<7ix. -mz 

^WiZ^ith-mdi^hixX ^^h, 

[ 0 0 0 8 ] 12 1 3\±mk<m3:^i^-^^m.(r>^^ 

e^fr^Ltfe'), m\3\,zii\^X. 9 0 0{i^«t^ 
— 9-\ 9 0 l<illl<5:)3i;^-Mx>'X. 902{iA/ 
2&:ft:^. 9 0 3{±:7^— 9 0 4{iKPT 
S«[9 0 5 ^Zl&^'^fx.tL^^S^m^m. 9 0 6»±m2 
coaVp(-hUyX^ 9 0 7{Sr-f:7o-f •y^J'S^-. 
9 0 8JilHliff1S^T«)-:.-C. i|i^*^-if'9 0 0*»^>|| 
ffi$iX3tjfe*8 6 0 n m£OV— r^tJi^Jft^^^aSQ 
0 4^CfcV^T^S:^4 3 OnmiOU— <f7Kl:rjS:R^$il 
•Cr-Y^o-f ■yi7S5-9 0 7*><^5X'5m$ix^<, 

^(4:1/— tf9 0 0*»4>^ji$n^^— r^tcO^ 
ftt-pS^SJti'itc. lHli)ftl^9 0 8*»^><0|n]^S:^|i 
?|[fi|c^-i^'9 0 0t::7>f-H>'N-.yi7LTV^|,, i^. |ll*f 
9 0 Sfi^^cl^-- r9 0 0 t«tc?hge^t5^« 
dtLTtJ 0 . jS«iaft^j^9 0 4{i>l-a5*SI§rtCii; 

[0009] 

[||HH^'jif^Li:ai:-^-SillSl OT> 09$-fflv>t:^|i 

mi^u—r(omm.m^mi^ixhfmiz-^\>^xwm-t 
[0010] -m.\.z. ^i^L— r*^^>{i:. ^wv- 

(r)\f—:^{zi&m^-YtmiSi^tix^mth. 

cOtmbti:h^^\^-^(D-mtLX . jfeftAf 86 
Onm. ^S&Stff*N,ff Sr3. 6, ^A-h'T^-f -;gL 
5r400/znifc-r^i:. FS|!raAA = 0. 27nm 

AA„(iA2 /2L.,{CB&^LV^. flL, L^.tii'hgC* 

[0011] 'mm-izi.'^x^mwx^-^-b-hmt^ 
~^<^m=f:-v<r>^- HSBiA A \,zi. o^i s^a^^ 

[0012] ^f*:U-if5:3K®i: LTfflv^S^. ^ 

^ia)$<7)|i|:^jg;Rc7)¥<li|i«B& 0 . 2 n mT-*> ^ ( 01 
0$:#,^) C7)t\ a^*^^&«SlCi3V^TSg2Si)lgc€r 

U—1f 3K<7)jS*^ 0 . 1 n mOTOSJgf PS L=5r 
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[0013] HMiet:^^. ^^mi. }&M^m^mzti 

[00 14] 

[igMS:»«li-r-g./S*^i^^©] 

ras*^'4 tx^^hzt i,z^^ . it^)s 1 <7mmi. 

>'N— ;US;4^-y-by h:/>f K ( S LD :Supertuminesc 
ent Diode) SrfflV^^ t cOT'ib-i) . ^-fz. ff*3S2— 1 

7tii6, \iim-h%\,zm,xmwj:r^-y9m^-^-ths 
[0015] *<4swtcif^Ji 1 <r>wmm\:-tzmm.^m. 

t . Miex-y s ^-y -b > h jf- H*^ h mi^ $ 

;P 5 :^-y -fe >- h jf- K*»^>tflSt$n.?)7e<7)a[«$rP 
[0016] 1 <7)li^tc J: , X-ysWPS ^-y 

tmm^<^^m^^zit^X'\-9t\<zm^c^x\ ^v^^ 

[0017] m^m2<7mmt. rnmn. l <^)«J£(::. m 

lex— yN--;P$;t-y-feVhr-<:t-F{i, Gaj-x Al 
X A s J: 0=5rl.«14Jlfc . iS^S^4iI<7)±(^Jg^$i^^cm 
l^^S(7)Ga,-y,A IviAs J:'5=5:.55t;y^ HSfc, 
iS^fe^'-f HJi<:0±t3?g^$ilfcl^ 1 ^«Mi7)G a, .V2 A 

1y2As iO^&xh^-fr^iSi:, HuiSpt;^'^ 

^HMtfOGai., Al, As i.*)^j:hnK-^xny 9 mt 
Sr*t, KriS^iMH^aJt^OX, Yl, Y2SJ^Z<7)[at-, 

coo 1 8] i«*3l3cO^BH«i, ii^«lc7)^gB£(C. fr 
lex-y s-;P 5 -y -fe > h :r>f jf- Fti. fi-?-#F1Sit 



M<7)Gai.vi A lv,Asit9^'l.3t;<f'f Kilfc. S5t;** 
HJlcO±(cJ^^$iX7tlSl#«acOGai-x2A lyjA 

cOGai-, Al, As J:'?^■S>mgSE7'^■y^«i:^^r 
L. M£«-«aJt<OY 1 . Y2ai^ZcOS{C. Yl> 

0, z>Y 2>oermi^^^^^tmwL^nMthii 

cr>X'hh. 

[0019] m^^A <r>mm. iS*« 1 (r>m^\,z. m 

X A s J: ^rsvSttJi h . m^^mcriiLf^zm^^ntzm 

l^flScOGai-yiA lyiAsj: »)^r«>^103!£;5'^ H 

mt. m^i(o^^'-( \im<^±izm&^tu::mimmM 

OGai-yzA lv2As j:'9=5r-SIS2<7)3t;<?>f HSt, U 

m 2 cD^/f^ ¥m(o±izmm.^tifzm i mmmcoc a 

yt^'-^ vm<o±i,z}3i,f?>msi:^hy>(Tmmcomm(,zm 
^^rLfz^2mmM<7)Gai., ai, As^o^r-smss 

yo-yi^atSr^rL. BUiB=g-ig^BitOX. Yl, Y2, 
Y32at/Z<Oia{C. Z>Y3>Y2>X^0&t^Yl> 

Y 2<7)mm^^^-itrzm^^m\tthi>(^xhi . 
[0020] msy^scD^mn. is«« i (7)mmz. m 

MtfOGai-jiA lyjAs iO'Sr.&l^lOTt^'-f HJifc, 

1 (r>yt;(f-( \^mcr)±izm^^ txj-zm i ^mM£7)G a 

,-Y2AlY2AsJ:»3^rSI^2i^3fe;<f-f Kigt. SE»2«0 

vmffy±izm^^tifzm i ^«s<7dg ai.vs a i 

Y3As<J;'3=5rSxb7'fr^«2i:. HffiBm2i03te^'f K 

|g2^m^(7)Gai-, Al, As J;'9^-l.«S[:7'oy^ 
St^^U. Ifilfi^lEB^BJtiOY 1 . Y2. Y3&t;z<^ 
mz. Z>Y 3>Y 2>0M/Y 1>Y 2cr>mm^:^ 

[0021] m^me<7)^mii, mmm i ^omtc, w 

ai-x Aix )o.5 pj^*)^^^^mt. m.mws<^± 

1, zm^^tifzmimmm<7)i n^.z (Gai-viAiy,) 

$iXJt:»l^^<^I no.5 (Ga,.Y2A 1y2) 0.5P 

Ht^s;^ h 7 ^ ^ ix^^^i^ 2 mmMcT) i 

no. 5 (Gaj-, Al, )o.5 P X^^j:hn.^~f^ -v 9 
JifcS-^L. 1tiie*liSit«^X. YU Y2Xt^Z<0[Bl 
(c, Z>Y2>XS0St/Yl>X<i0W<^S:^$ii:!t 

[00221 m^m<7mm. mm^ i t? 

tlx-j^-ji- 5 ^-/Hr y h ^-^ tT- »^#Ffiljt 
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HBt . HJliO±tc?^«^iX7tl^ 1 ^mScT) i 

no.5 (Gai-vaA 1,2) 0.5 PJ^O^SXh^^rm 

£OM{l!Ilc?ef£$il/^v:ll2^mScOI no.5 (Gai-, A 

ii ) 0.5 PX'o^i,m^r^-y^mt^:^L. mi^ 

^aJt<7)Yl, Y2RX/ZC0^I,Z. Y1>0. Z>Y2 

[0023] a^jaso^Bjfj, fi^jg 1 <7)mmz. fr 

iex-.'^•-/^S;t-y-tr>'^;?'-f :t-H<i. I no.5 (G 
a,-x Al, )o.6 PiO^rSattSi:, iSvStte<^± 
tC»«$iX7tlll^«ac75I no.6 (Gai-YiAln) 
0.5 PJ:0^^lgl(7)3fe;<f'f l^l<03tXf-f F 

fl<0±t3j^«StT.3tlSl^«S<^)I no.5 (Gai-yzA 
1y2)o.5 PJ:0^-i.^2cO3^f*W Fiifc, MII2<7)3t 
V m(^±<>m^$tlfcf^ 1 I n 0 . 5 ( G a 

i-v3Aly3)o.5 PJ:'^^^:^hy-^Tmmt. miiM 

tm$iX/i^2^«acDl no.5 (Gai-, Al, ) 
0.5 P iO^-smsPiyn-y^^ShSr^rL, ttfi2#SB^Bifc 
COX. Yl, Y2. Y3atXZC7)E|t=. Z>Y3>Y2 
>Xg oai>'Y 1 >Y2«0ra^€r^$-fr3tffi«S-f'tJD 

ffiOIno.5 (Gai.jiAlyi) 0.5 PiO^SHlcO 
immmcr>lno.5 (Gai.yiA lyj) 0.5 P-tO^I. 
iX3t|gl»^<0I no.5 (Gaj.ysA lys) 0.5 PJ: 

fcit^friex h^-(Tmm(r>mmizm^^ii.fzm2mm 

StOIno.5 (Gai-^ Al, ) 0.5 PXK>^^9.^y 
O y^'«fcSr*L. H>ffi«-aftJt<OY 1 . Y2. Y3S. 
X/Zcnmz. Z>Y3>Y2>0at/Yl>Y2<7)|?gfS 

[00251 m^JM 1 0 coffeB^ti. fs^Ji 1 eommz. 

B^^i^;^.-''^•-;^5^-y-lrVhr-Y^f— K(±. I n^ Ga 

l^^ScOA lyiGai-yiNj;0=Srl.3K;<f^ Hiit, K 
at^y^f HSO±lcm$ix^c|g 1 ?SC«a<7)A 1 yj G a 
i-y2Nj;0'Sr-S>?.h5-<r«lSt, HufETli^M KJicO± 

tcfcttsmiK;^ h =7^y'm.m(ommi,zmm^iifzm2m 

frfe«-^B^HJtcOX, Y12it/^Y2c7)ra(C, xsos 
t^Y 1 >Y2comi»i^^-^fzm^?:mB-thi><r)X' 

[0026] i«^3S 1 1 <7)^BMii. m^m 1 0«^{C, 



«S<7)A 1 y,Gai.y,NJ:'3^-l>7fe;<''f Kiifc. 

-f HJicO±lCj^f£$il/il|l^macOA lyzGai-yjN 

s HiriB:^ h 7 ^ niiscoMffltc?K^$^i.:^cii 2 ^msco 

Al, Gai-, NJ:>9^r&«BS7"o.y:J'ili:S:*L. M 
£«-?iB^BJttOY 1 JltX Y 2 iOiatc . Y 1 > Y 2 crmm: 

(00271 mim 1 2 o^BHJi , if 1 <7)«^{c , 

frKX-M-;l'S^-y-fe>'h:J^-f 5r-H(i. I n, Ga 
l^«ai7)AlyiGai-yiNJ;0=5rl.mitO7t7>M KB 

t.m^i <r>^'-( Ym<r>±.i,zmm.^ixtzw. i mnM<r) 

A ly2Gai-Y2NJ:'?^-&IS2eD7fe;<f>f Hili:. ^^2 

Ymcr>±.\,zm^^fltzW, 1 ^flSi7)A 1 yjG a 
,-y3Nj;'9'5r^xh5'f 7-«lSt , Huia^207t^M H 

m2mmm<r>A\^ oaj., Nio^ri.ttgST'n v^a 

tS:*t, HUie#?IfBltOX. Yl, Y2mJ^Y3cr>m 
HZ. Xso, Yl>Y2S.lXY3>Y2<7)Mf^Sr^$ 

[00281 if 1 3 <r,%m\± . mim i o^^ic . 

Htriex-y 5 ^-y -fe y h ^- Hti, 4^#F« 

jt^*-r -s. ^« k . K«5tt«<o±tc?^js$ ft/^m 1 m 

mS<7)Aly,Gai-viN<J;0^.&|gl^O3t;<r-f Fiii;. 

1 <^^:fj-{ HSO±t30«$ii^cm 1 ««ScOA 1 
y2Ga,.y2NJ:0^^ll2O3te*'^ h'S^. i^20pK 

;y-f h'JB<?)±lC?^«$*13tlll^^C7)A 1 y3Ga,.y3 

±tctj(ti> HuE;^ h 5^ r«igcoMilicm$^x/im2 
#^<7)A1^ Gai-j NJ:'5^:S^SEro-y^Jii:2: 
L , BUlE#liB^BJtO Y 1 . Y 2 &I/Y 3 orate . Y 1 
> Y 2 JllKY 3 > Y 2 <:0M^Sr^:i$-fr7t:ffi^Sr#Jirr 
■5 1 COT'S) -S. 

[00291 m^mi Acn>mm. tsm2^i 3<o« 

Fy-^ jf- Fcoii'-^< t <,-:^rcoatitf«§®tc*f LT 3~ 

1 6Sffl^^TV^«)flt^?r#Jim)tcOTfcS. 

[0 03 01 iS*3li 5<7)^Bj{i, ft*3S2~i 3<r>m 

mz. Miax— >'N--;U5it../-fe>^F:J^'f :t-F{i. BUtfi 

[003 1 1 if^JSi e<mmii. ff*3i2-i 5coi« 
mz. mmxh^-^ymma. -^co-S5^tc«gs*>'afeA 

^ti^j:\,^m^mXUi:^LX\>^m&i:imt?> tco 

x'h^. 

[00321 if^ja 1 7tfDf6Bj{±, 1 co:K«ic:, 
[00331 fs^JS 1 aco^mi. 1 comfiSttc. 
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[0034] 1 9(r)^mi,z, 1 
[0035] i«^3S2 o<7)^HB(i. m^mi(nmmz^ 

[0036] i»^JS2 1 co^BBfi. if^JS 1 <rMmz^ 
Bu£X->'^•-;^ * :t-y -t V b ^^-f jj-- K & 1 0 0 M H z 

[0037] ft*«2 2co^BB{i. iS«3S 1 cnmmz. 
[0038] ii««2 3<r>%m\i. ft^fli coii^tc, 
[0039] mi^^2A<nwm, m^m2 3£o«^ 

[0040] ^«2 5«ofiHj{±, if^^ 1 a^mmz. 

^^mvithi^<7>x'hh . 

[0041] ii^a2 ecDwm. ii*«2 b(r>m^ 
m^mz^^^-^hu>xcr>p^u. Hufe;^->'N-;i^s^- 

[0042] il*«2 7c7)|^HB(i, ft^JS 1 co««tC, 
[0043] 

-rmm(^mmmiz-o\,^x. mmi:mmtzL^i)<t>mm 
[ 0 0 4 4 ] 0 1 {±*fiHfl<7)ii 1 <r>mmimt,zi^hiim 

OOtiX-^N-yUS^t-yfeyh^^:^-^ (SLD) , 
1 0 Ifi^lOn'Jp^-M^yX, 1 0 2{i7'!; JL-X 
1 OSfi^*-;^?^^^^. 10 4(iKPT^ 
1 0 5 ^t^i iSft^-m^^ . 1 0 6 2 CO 3 

U^-hUyX. 10Hiy-(:7a^ y^^y-. 10 
8<±|lIt)ftS^. 1 OgtimsOnU^-bUyX, 11 

0 jiRst s y-x'h t . »:S^»«afs 10 4 <r>imm 

10 4a tli^:^8 6 0 n m^cOTttc^t LXMmi ( A 



R) ■na[:l4 3 0nm^3fefc:*tUT^RIt (HR) ^ 

n-T- -< yif'A^M^ft. ^-^^mm^ 104 com^® 

10 4b lc:{±^:R8 6 0 n 3 0 n m^t7)M^r 

OTtKMtTSlRIt (AR) =3:3— f-f y^^sjfeSixT 
V^l>. ^^7O'f ./^55-10 7Wi, ^ftSeOn 
m=^03l£tC^fJUT*ERW ( AR) Xl^^A 3 0 nm=^<0 
MzMLxnmt {HR) 4 :^^1fim^fiX\.^ 

•S. HlJflS^^l OSi: LTti, A*f*|ialC5t5:0*f$* 
|.7^1x-XF • :^0^'57 yi? • ^U-fiy^tim 
\.^t,ixX\.^h, ESflS^ 1 08i:^S7-l 1 Ottc 

[004 5] SLDl OQi)^h^m^tltzmt. ^KO 
rjy;><-M^yXl 0 lRX/y^-:^Xh'yXl 0 3tc 
J: O^E^SI^^l 0 4«0f^«ffll 0 4 alC^-^-f 

-g,, LiNbOs . LiTaOa . KTP^O^H^afrfc 

-mz^mtt LTTM^-K^ ((l3e*l»lA^z 
WtcW) ^&:R3^^ay?Sl 0 4tC^-^$-li-^, fci 
S LD 1 0 0*^^5ttilt$ix.S7tec7)(i;Jt:;fe-[S]{i;— ^ 

Sritalcii-^Tv^;5ri^iO-C, SLD i o 0*»ii>{ll*t$iX'i> 

^«i 0 2*if¥A^ttTi'>&, i^. m^lf\^^mth:fj 
mtLxii. yvs>.-x^mo2cDi^ij^iz. 

[0046] ^tMfc^^SLDi ootc«, aai:^*^'S 

(^nTVil,. 05(iSLD 1 0 OcO:»jtSr^trfc'?, 
n-GaAs J;i?^?.S«l 0C7)±C n-GaAsi 
0=5:S^N'-y7r«l 1 . n-Gao.s Alo.4 AsiO 
^Si?7 y Fill 2. GaAs J: O^'Svgttill 3. p 
-Gao.$ Alo.4 As iO^rSlglOTfe;^?-^ HJil 
4. p-Gao.8 Alo.2 AsJ: 0^r&m2<7)3te;<r-f K 
Jgl Si^iJa^^Stl-TiJO. m2c7)3e^^ Vmi5<7i 
±{C(4, p-Gao.s Alo.4 A s J; 0^-SX h r 

w^i etm^^ixx\-^htmzmxhy-iyw^i e 

Jr^tfMfflltCn-Gao.s A 1 j. 5 As X*)^i>n,&y' 

n y^'m 17 ^m^^ixxisK). xhy^rmmisR 

tX«Sgyn-yj5'ai 7c7)±fc(4p-Gao.6 Alj., A 
s J: ^yy 1 83&«X h y^ rffi^ 1 6 fc— flc 
i?7 y Hill 8(7)±Wi:p-GaAs J; »5 
^Sr^.rJi^^'i? hill 9A^Ji<>:JB«$ixTV>§. Sgl<0* 

]ife?get:*5tt-?. s L D 1 0 ocommt lx , vSISji 1 3 

tc«8g«:aAt-'2>Xh7>fr«lil SLD 100 

^oitrss® 1 0 0 siRr/mmm i o o b LT-enm 

m^<r>m^±^ 'iS^ 1 3at^ll8SE:?'D >y i 7 
l,z<7)7^^\y^y^^mLX\r^^. 
[0047] BUiemoSLD 1 OOtCi^i:, ttSE^ 
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o «y a 1 7 c^mtfimi^ h 5 ymm i e costif ^ j: 

[ 0 0 4 8 ] , ^SiEyo y 1 icomimkiifS 

[004 9] SttWl 3lC«^$:aA-r-?.;^h7 

-^rffllSl6{±. SLDl OOcOMffiffilOOaS-tA'f* 

fciib. xhy^ymti 6<7i\>^m^mRLrcmi. sl 

D 1 0 Ocr,m^m 10 0 a^lW*^ffil 0 OhlZfiLZ 
^tl^tiM^:f]f^i}-i>^M-t&(^X\ HU«® 1 0 0 aX 
tiflbffiffi 10 0b iza^^r^m^ixtimi::^ h r« 
1^1 ertWi^&if^^j^V-i, :icr>tdsb, SLDlOOlc 
Joft-I. !f?&i5*WJ$fL. S L D 1 0 0 wmfilsT' 

ti. mi (a) (c^^t-^aic. ^ffiiliO<ziv^;^->'s- 

(C. SLD10 0{i:KSt57-l lOtmjIflS^l 08 
i:*^^>^I.J'hgpftiBSl*lfciBaL, |IIJf3Ki&SLD 10 

^«^7)ig^-F*^'M^$il.|.i7)-c\ 011 (b) {C^f 

D 1 0 0*»/i>aJSt;^/t-l.^t7)|lItff1&? 1 0 8-^WASMI 

^llIt)ftS^10 8$r[I]iE$-ti-Tlll§-r-i.C:fct::J;0, 16 

[0 0 50] 01 Ot±. UT^ftl^-if SrfflV^ 

fc s L D 5r fflv ^fzm^ k i^zfiif ^mM^imm<^ 
tmizm^^t:i%^i:^L. mmi^i^u-^^^m^z 

m^^tzm^i^^LX^^^, 01 Otct5(tSOEP*»^>:«-*» 

-Si ate. SLDSr^jgtcfflv^^t. 

B^S c: 10 4 {cfcft 

i>^m^mti^mA t^s^ jgfttcps-r ^ t tn-^ h . 
m 1 (r>mmm',zio^^x^i. i o 4 

Stt 1)3^*^' 10 0 mWOi: ^ (C. 5 mWc7)#fe3t*ift/?> 

[ 0 0 5 1 ] @2{i:. ^wmm2(r,mmmmt.z^^^ 

2 0 0{SX->'\'— ;P5;t-yfe>-h:J^-f:t— H (SL 
D) . 2 0 l{±mconi;;'<-hU->'X. 202{i7''J 
i-^^^. 2 0 3{i>'N'>'F>'\°X7-f;U^-, 2 0 4{i 
7;r->>X^>'X. 2 0 5J±KPTS«2 0 6tc?g^;^ 
it/cfe«^^S&-C*)S. SLD2 0 0iOl*Sg®2 0 
Oa{iRSt = ^-i;:5rO, SLD2 0 0c7)H«SM2 0 0 
b ii^Kmmt ^ h . 2 0 5 <Of*Sg® 2 

0 5a \iZ\m^B 6 0 n mS=«03Kt3*t UTilRSt ( A 
R ) TM4 3 0 n m^cOJfctcSt LTl*^ ( H R ) ^Sr 
3— f -f y^ifim^ti. ^«^«feS&2 0 50m«g® 



2 0 5b t-{ig^«8 6 0 n m^dO/A 3 0 n m^<7)M:fr 
c03tetcMLTilRlt (AR) >iJ^*%$iXT 

[00521^1 oHJtJ^ffiicijv^Tti. :^V'^A'rm. 

mi 6*^'S LD 1 0 0<rm^mi O O aSt/f^^Ml 0 

ohi^nLxm^^^-ox^^htzib. w^mx'(r>%<r>K 
$Aifi9m^tix\M:i<7)x\ 9vm^m^^mm-hfz»>t,z 

Klt5 7-1 1 0 5:l$ft?t*\ ll2c7)||J6^®(ct5V^t: 
{±. SLD2 0 0comS§a2 0 0ai;»:^SJft^jSS&2 
0 5cOM«®2 0 5 ai:ttJ:-5Ti'hgP*g||S:«fiitLT 

[00 53] SLD2 0 0*»<i>ailt$iTJt7\iJi:. 
-M^yX2 0 im/y:f—iiX\^>X2 0Ai,zX^^ 
9^mmM2 0 5cr>imm2 0 5 ati^-^-TS. 112 

X:7^;l.:J'-2 0 3 ( b'-iJ'^^g 0%. jgjS^^ffl 
ilSlnm) let O^T^^TV^I.. ^;^^'- 
2 0 3^cOAtt:^*^^^'ft;-r-Si: . 3tja*A^'«::'ctc^.S^ 

^tixu—fma-t^, ^icoiisfe?g«ici3ft^[iiiffts 

^1 08i:ll«lC. .'^'>'^V^•X7-fy^:5'-2 0 3c?):ftg 

^zuzx*}. ^^mz^mm^^^^t^-^h ^ 
[0 0 54] meiim2(r>mm^m(>zm\'^(i>rL?>mi<y) 

SLD2 0 OAiOffiiS$rS^LTfcO, n-GaAsJ;0 
^•i.*«2 0<7)±tc, n-GaAsJ:'5^-?.>'N'-y7r« 
21. n-Gao.6 AI0.4 A s J: O^ti-i? 7 y KS2 
2. GaAs j:i5=&'SSe«2 3. p-Gao.e Al 
0.4 As J: O^'S.mitfOTfe;^'^ h'a2 4. p-Gao.8 
A 1 0. 2 AsX 'Ots:hW.2<7mii^ H«2 5*i)li<J:Jg« 
$^^TtJ•). m2<?)3fe;<f^ HJ12 5cO±{C{i, p-Ga 
0.6 AI0.4 As j;0=^t-SXb7^r^i*2 6*<je^§ 
1XX\^h}L fttcfgx h 7.>f 2 6 SrfifltfMiytc n - 
Gao.6 A I0.5AS J:0^S«SiE7'D-y:?Ji2 7*iJ^ 

2 7cO±l3(ip-Gao.6 AI0.4 A s J; 0 =&r^ ^ 7 -y 
h-«2 8*^X^7^r^^2 6i:-^^|s^^J^^S^^, i?^ 
•y H®2 8<7)JhlC{ip -GaAs J: '5=5rl.3>'^'^' bJl 

2 9tm^^^^ftx\^h, ^2aimmm.^zii\'fh^ 

lc7)SLD20 0AO#Sl!i:LT. Xb7^r«lg26 
»±3^4'lc*5»,^T®*fLTi3'3. Xh^-frfSiS2 6{i:lr 
fficB2 0 0at3«LT{i5JScO:ftJg^^-:.T3:5i5'3, 
ffi®2 0 0btcStLT{ilI«lC^t>oTV>i,. CliK^J: 
0, f*SSffi2 0 0b*-^>ai3tt-.5.3l£<±^*f$ix-r;^h7 

>f risis 2 6 {CMS HuSiSB 2 0 0 a <c> aiifrs 

3t{i:^h9^r^l|g2 6F*l{c{i?&i:'M<^^«'^. fie-^t, 
II1COSLD200 A<7)mf*T'{± V-f^Wcth C i: ^: 
<SLD^<7)t<^i:LT«SSgf'5**. 02K:^-rJ:atc 

[00 5 5] 07(il|2<7)||ifeJg®tcfflV>^>ix|)m2cO 



(9) 



^^¥9-1 86 387 



SLD2 0 0B<!0«jt^^LTl3'9, n-GaAsiO 

31. n-Gao.6 Alo.4 As <fc x HS3 

2. GaAs J:i?^r-S.?Stt«3 3, p-Gao.e Al 
0.4 AsJ:0=5rSmicO3tp&M K«34, p-Gaj.g 
A 1 0. 2 A s J: 0^-6M2co3t;<f'f HS3 5*«<J^?g« 
SiXTtJ"). m2<D^/f-( K«3 5<0±tC«, p-Ga 
0.6 Alo.4 As j:0^r.S.;^h7'f7-«i^36Ai?g«$ 
i^TV^?, V-y^y'mm3 6 $:gietfMffl!l(c: n - 

Gao.6 Alo.5AsJ:0<ir'l.«g£7'Ovi?Ji3 7*iJg 
«^<^Tfc•^, ;^h5>f7-«i*3 6St^ffioiEyo y:J'® 
3 7cO±Wi:p-Gao.6 Alo.4 A s J: O^rS^' 7 ■/ 
HJl 3 8*>'X h 7 r«JS3 6 t-#tC?g^SiX. 7 
•y Kil38<?D±tc:lip-Ga As JrO^ri.^^'^'^' 

2OSLD200B(7)#Si!t LT, ;^ h 7 riS^^ 3 6 

tiBirs® 2 0 0 eiRt/imm 200b tc-f-ti^na^iic 
^i^oTv^a^j. xhy-(ymm3 6tm^m2ooh 
bc^^ui. x^7^rM^s^^^s^±ilt^^v^n-Ga 
0.5 AI0.5 As yv^^mmsi ati^m^ 

$ixTV>S, :L<Dfiib. Xb5>fr«^3 7$:3ia^L.T 
t=!^.:3ti±, '^/-f >'K'>«ii3 7aT'te*^'). ;^b7-fy 
«^3 7rtl:i{±?&i:M'i>^t^. fi!oT. |^20SLD2 
0 0 B I'— ri^S-r -S. ::i:^r<SLD-ec^t 

[ 0 0 5 6 ] ia3<i. :^wMcr>m3cr>mimmiz^^m 

3 0 0{4X-/\-;U5^-y-fe>'hy'f :^-F (SL 
D) . 3 0 Hi^m^(r)aV J<-hU>'X3 0 1 a.RX/ 

y*~AxuyX30i ht^i3^j:h'7-{ 9um.vyxtr 
hr>x. z3V^-hi-yX3 ioaty*—:f}X]^yx 

3 0 1b b(Omzii/<yV:y^xy^jU:}'-3 0 2*iiS{t 
^><xrv>S, V>f^'o^pyX3 0 0{±. 
:^X3 0 1 aLRlfy^—:^XUyX3 0 ih^m^-fh 
mS^5mm<:DBK7:^'yXCO^mi}^-^h^tlX^0 . ^ 

mnjBco^itmi,zity*j :2.-x9n^mx'm^mnj'^y 
Y^^xmt^w:>m^wf^mm^-y- < yfim^ti. 
z.ix{,zx^^^yYJ^xy ^)V'$'-3 0 2tm^^fix\>^ 

■^yh^^mmitco^hitmizMLxmyo ^-x^ 

%2mmmt'^<n^mmif9:K^zts:h'(k^\,z^-t 

\y-^mM<n/\m(jmt>ixx\^h, 

[00 57] -ttz^ 03(c:t3V%T, 303\tV.PTW^ 

3 0 4 i^z^^^tLtzm^^mmx'ii ->x.^2<7)m 

tmrntrnk. SLD3 0 0<O^Jiffl3 0 0ai:jS:^ 

imm.n 303 (^m^m 3 0 3 b t (c j: -^x^vu^m^ 



ittz^^y \iy^xy^j\^^3 02 A^i^hasSigSrtt-if A$ 

[ 0 0 5 8 3 04 ii^mmcom4 <7)msmm^zmi^^ 

r^g<o««^^LTiJ»?. ia4tciJV^T, 4 

OOtiX-^N-yl'S^-y-kyhr-^^-F (SLD) , 
4 0 1 liK PT»fii[4 0 2 fcJg^Sit^ciS:^^^ 

4 0 3im^^mi!^4 0 1 i7j±tciBit$ny::iii 
i>fi&?T'$>^. sLDAoocommmt^M^^]^ 

4 0 1c0f*SSS4 0 1 attijff^LTfcO, SLD40 
0*>/i>tii*f§fl.;t3fe{i&«^m^^4 0 1 (Citft^-^ 
i-Sli«(C=5:oTV^S. itOiatC, SLD4 0 0i:?fe 
^^mm^^4 0 1 fc£7)0l3l':/X^^i£$ii-^V»i:ft 

ic. iiiff*s^4 0 3 5rjS:S^^^4 0 1 <o±tciea 

•ri. ^ t J: "5 . a^ft^U— rilS<0-Jf iOW^-fk** 
0ii>ixTV^^. m4<0|life?^®lCt>V>T{4. SLD40 
0<^f*^®4 0 0 a i: mtft^^A 03 t (C<fc oT^^gP* 

mssi)m^^tixm , (Hit»ft&i^4 o 3 <^[i]!!fS!)*(i« 
[0059] ^ x^mm.m<Di'—f^mb tx^ft 

Ji/hM-C-J) i t ^ as m 3 4 <7)S?ifijg 

.^{cfcv^rti, iiiatxii2(^iiiiB^.«(^«iiigS:S^d 

[0060] mr, m 1 -m4comtmmizi^i>m^^ 
Wi^^~•fmm^zt3^f^sl.Dcr>mwrf3&^z':>^^xmm'r 

h . -ffWclB 2 ^P^'vcTj^ASgJ^^i . S L D 

toti.^^\^. ^mt<^^n^-^-hm\^\.^'m-^. %2^ 

[ 0 0 6 1 ] 01 2(4, ^StlBljjSr^firoTt*^ 

A:^j p a, An 0 0 m w<;)%^ico V ^x-sm^wmcn^ 
( OTs^-r ) fc D Q.mm<r)^ ( ••c^-r ) t ^-jtss-r 

l>i:. Sjg}j^llt6oJ®-grW4lg2ftiijS?t<7)m:tiP2 

t LT5 0mW*^f#^>ixS<3DCcS>fLT, DC|gl!i<5^%& 
t;{±l^2i«ig«3ecOffi:^fc LT 5 mWAiff/biXfc. 

i^iOiUi^cDi omic^oTv-i^. z.<ms^<r>nm^ 
^<mmmmj.i 5 0 0 h z t*) . 

[ 0 0 6 2 1 N4, S L DICS^ UTie/iSi^5S«E»5-ff^r 
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[0 0 63] HR{::. ¥^i^U-^%:Sm^m$-tht: 

ssLDii. !mi^mi>zxi>i'—f^immzi^Lx 
^**>'ff tytthsi^Y) cr,mm^-m^^^ t-c 0 . n - 

GaAs J;'9=5r.S.»K4 0cO±(3, n -Ga A s J; "J^Sr 
^>''?-y7rJ14 1 , n-Gao.6 AI0.4 AsiO^SrS 
^7>yh'«42. GaAs J:'9^.i>vS'ttii4 3, p-G 
ao.6 AI0.4 As J:0^r.5.ISl«O3t^'Y h'ii44, p 
-Gao.8 AI0.2 AsJ:0^'l.ll2£7)3t;if-^ K®4 5 

{i. p-Gao.6Alo.4 As J: O^-SXh^-f rffll^ 
4 6 ifm^^tVZ I ^ 1. 1 ^tjcl^x h 5 rMlS4 6 
tfMfflltCn-Gao.6 AI0.5 As iO^r-S^SiiT'o-y 

gSE7"D-y^Ji4 7cO±Wi:p-Gao.6 AI0.4 A s J; 
0=5:1):;' 7 -y F®4 8*^'X h r«^4 6 t—ii^lzm 
«$*t. :J'7'y Ke4 8(?)±Wip-GaAs iO^rS 

3y^^h«4 9*«<^i:JK^$ix-cv'»^, last^^-rs 

LDc7)!Mf®ti: UT, :^hy-(Tmm4 6i:m^l,zmm^ 
3 (Cfcft^X h 5 TMli 2 6 a hitJCE-r-S^i^twjS^ 

[00 6 5] 08tcS^-rSLD$-3fej!gi: LXM^'^fz^ 
a2ls?S3tcOA:'3P<»=l OOmWiOi:*^^, ^2^ 

[0 0 6 6] i^. ia6X«il27tC^-^SLDffljt(CfcV^ 
Xh. Xhy^ r^acO-gP €:^3^tc LT«5g^f 

[00 6 7] S3t, itrta^-nssjgffiiwfcv^TJi. 
^^m2nm^yei,z^m-rhmM^^&tLx. 

LiNbOa . LiTaOj . KNbOs ^L<ttBB 

[0 0 68] mt^mmmi.zi5\,^x\i. 



^(,zt5\,^xh. f^)^-x^m.. mm3.ifms\^ 

[006 9] $^>tC, HUie^^MJ^MiCt^V^TW. Ga 
A 1 As^cOSLDSrfflV^SfiajSr^tJt*^. InP^^, 

I nGaAs P^, I nGaA 1 P5Ks GaNi^, I n 
GaN^^. Al GaNJ^XtiZnSel^COSLDfcfcV* 

[00701 

\wm%^^ mw^\<r;%mz^^him'm^v-^^ 

ate J; fc . -/-b: >- h rJ^^ ^- F*-^>ai 

w^\.z)i.y)%w^fihv-^^(r>^mk^^ . 
[0071] wM^mmz^^h'^^^v-^^m. 

tCiSk. X->'N--;P5:t-y-byh^'f5r-b'(4. Ga 

i-x AU AsiO^Sr^vSttiii:. vgttJli7)±(cm$ 
fL3^>;ISl^«a<7)Gai.viA lviAsJ:0=5r.|.3t;<fW H 
Si:. h'JiO±(cjg«$iifclll^SfficOGa 
i-yzAlyjAs J:'9^:-S;^h^'f rffliSi:. YM 

£o±fcfc'{t a X h 7 r«i^coMffl3tc?^^$ ixf^m 2 m 

maeOGai., Al^ As iO^i-SSTiT'o-y^'Jii:?: 
^t. ffinB^-aB^cOX. Yl. Y2JtUfZi7)raiC. Z 

>Y2>XS0Sy:"Yl>X<7)|ig«*i^f ■l.:^^:*^. 7. 
~f^-)V^^-'j^VVy-i:^-Y\,i.. ?S;S0. 7~0. 

[0072] ii*3a3iO%HBlC«§jS:R^^-ifi^g 

l^«SOGai-v, A 1 ^^Ksi,'Ot£h%i^^ Hilt . 
pt;<?'f H«0±(c:m§^i.^v:mi^llffi<^Ga,.,.A 1 
y2 A s J: 0 ^ri,;?. b r«lSi: . Ym<r>}L\.zii 

\^h7^Yv^ T^w^cnmrnm^ § ixtz'^ 2 ^«s<og 

aj., A 1 , As J: D^Srl-msfErn-y^Jit Sr:fi-L, fi 
i£#llB^BJtc7)Y 1 , Y 2&tA^ZcOStC> Y 1 >0 , Z> 
Y2>0«OB8^3&i^-rSJt>^. X->'N--;l,S^-yfe>' 
jS;SO. 7-0. 9ninc7)3ifeS:ffim^] 

[0073] iS«Jl4<^%HBlC«SjS:S^'JtU— f^S 
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1 -x A 1 X A s i 0 ^j:h'immb . «ttJi<7)±tCJglft$ 

ixtimimmMcoGsLi.uA iYiAsx>o^^hf^i<o^ 

^v:ll2^«McoGai-, Ai, As J:0=3:S^7'a-y 
9mh^^h. miie#lgB^Hit<?)X, Yl, Y2. Y3S. 
i/ZcOiaiC. Z>Y3>Y2>XS0&VY1>Y2<7) 

Kti, ig^ftO. 7 — 0. 9nmc03t$-^tii:'3lcaiSt-ri. 
[0074] a*«5cO^BJtC^S^«^}SP— rgS 

l»flS<0Ga,.,iAl„AsJ:0^:SmiO3e;y-f K 

Sfc . |g 1 OTt^'-^ KJii7)±{cm$^i/i^ 1 WW(r> 
Gai-v2A 1y2As J:0^'5.m2cO3te;*f'f 1^2 

lYsAsJcO^r-Sxh^-fr^^fc. 'm2<r)%i}^ FS 
co±lc*3(t-g. :^ h 7 r«JS(7)HWtcjg^Sixfv:IS 2 ^ 
HSiOGai-, AI3 Asi:'9=5rl.^cS:7'a-y^'jii:Sr 
^L. BUffi#iSaJt«OY 1 . Y2. Y3&l/Z£7)raiC, 
Z>Y 3 > Y 2 > OSy^Y 1 > Y 2cOMf**^'^-r 

~0. 9 nmC03fe?:aai:>Jt:ai»fi-SO-C. 

[0075] i«*Jl6c7)^HJ(C^S^«^^— f SIS 
tCi&i:. X->'N-;l'$:^>y-bVh^>f:t-Kli. In 
0.5 (Gai-x Alx )o.5 PiO^r-S.^Sttiit. vi§tt 
JlCOitcm^^lJt^l^mMtOI no.5 (Gai-YiA 

m$iX^cmi»f^^I no.5 (Gai-,2Aly2) 

0.5 PiO^-I.Xh^'fT-^J^t, HJi±(~t5(t 

I no. 5 (Gaj.^ Alj )o.5 P i '?=3r-l)^8g7'a-y 
^etS:*t, HUie^iS^Jtc^X, Yl, Y2m/Z<r) 

mz. z>Y 2>x^QMfY i>y.(nm^ifi^-th 

6-0. 7nm(7)3e5:©ai::^3{^lUI«-^«T\ jS:^^ 

[0076] ft^«7cO^BfllC^I.*«^^— fg« 
XWN'-yWS^.y-byh^^^jr-KJi, 

l««SOIno.b (Gai-YiA 1,1) 0.5 PiO^rS 
5t;<?''f Hat. 3fc;y-f He<7)±(cm$ix^^l«im 
C7)Ino.5 (Gai-yjA lyj) 0.5 P«fc*3=^i:i>Xh5-f 



<^Wiit}gfi!t$tt^cm2SI«SO I no. 5 ( G ai-, A 
U )o.5 PJ:0=5rl.«8£yu.y^at5:^-L, H?ffi«- 
M^it<r>Yl^ Y2S.X/:z<Dmi>Z^ Y1>0, Z>Y2 
>0(0W^3&<^-t&OT\ X-J-i-jU^:^y^yhy 
-f?f-K(±, »:10. 6 — 0. 7 nmc03te t Hi 

stf -SOT', »[*3sm#stci3v^Tsv^satia^5si3S 

[0077] ff*«8tOl6HJt3f^-g.jS«^U-1fga 
tcil-i:, X-.'s'-yPS^-y-lr^hy^^-H^, In 
0.5 (Gai-x A Ix ) 0.5 PiO^SSttJli:, VS14 
«iO±lCjgfigStt^lSl««S<OI no.5 (Ga,.yiA 

lvi)o.5 PiO^S^lO^fe^y-f KJit. ^It03t^ 
>f FJi<0±tCJK^$n^cm 1 mWmcO I no. 5 ( G a 
i-yzA 1,2)0.5 Pi*)^hm2<r>^/f-( \imt.m2 
<r>%^'^ FScO±tC»^$iXJt^l^«MO I n 
0.5 (Gai.ysA lyg) 0.5 Pi '?=^•S^^^^T«1S 

m^zm^^fifz'm2m'^cr)in^,^ (Gai., a 

iz )o.5 P<t'9=5rl.«»5:^n-y;?Si:5:*t, H?n2«- 
ig^aitOX, Yl, Y2. Y3atXZOratC. Z>Y3 
>Y 2>X^ OSVY 1 >Y 2<OM^*«ffci-f-i><0-C. 

0. 7nin03fe5rlSai:'3tC:aiStt-5<^-C% jft;^^^^ 

[0078] m^9<r>^m^z^i>'A^^^\y-^^m. 
^■pmm^^^h:^'&mt. <^'&m<^±ji<zm^^titzm. 

l^^J^Ino.B (Gai-yiA lyi) 0.5 PiO^rS 
/cmi««M<7)I no.5 (Gai.y2A ly2) 0.5 P<tO 

SiX/imi^«ai7)I no.5 (Gai.ysA lyg) 0.5 P 

ttSmiiex h 5^ r«lSc7)Mi!ltcJB«^it!tm2^«M 
Oino.s (Gaj., A I, )o.5 P i 0=5r-S.^SE:7'n 
-y^^mt^^L. mi^m^Bit(7)Y 1 ^ Y2, YBSIX 
ZtfOratc:, Z>Y3>Y2>0at^Yl>Y2cOM«*>' 
^■rS<?5T\ >^-^N-;P5:t- y-b>'h:5^-<:t-Kt4s 
m^O. 6-0. 7 nm(:7)3t5:i«a:/)tcmW-rSOT% 

[0079] 1 0c03%BHtc^^^*^J^U-Hf^ 

at~J:i>fc, x-yN-yP5^-.y-feyh^^^-H{i, l 
nx Gai-x N i O^-SvSltai: , ;S14«c7)±(-?g^$ 
n/>:l^lS»^<^)A lyiGai-yiNiO^S^Ifc^r-f KJi 

fc, 3^;<f-f ¥m<7)±.izm^^tifzmimmM<^Ai^2G 

ai-y2N<i:0^-l.;^h7'fr^lSfc. 

Al, Ga,., N<};'9=&'?.«gi!yo-yi?lli:$:^rt, m 
ie#iiaitc^X. Yiai/^Y2<?)^lC, XSOSt/Yl 
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:/-f^-h'{i, ^*0. 4~0. 6nm<r>^i-0itiitHZ 

[0080] m^m 1 1 co^mi,z^hw.M^mu-^m 
^^^mm^tmamt . •isws(r>±izm^^titi 

^1S«MC7)A lyiGai.viNiO^-i.Ttpy-^ h'Sh, 
K«iO±tC?^«$il/i^ 1 ^mS<7)A 1 V2 G a 

H>nS«-S^'?5Yl&t;fY2<:oraiC. Yl>Y2iOM^ 
jS*0. 4-0. 6nm<503fe?:l«ai::^]tCtiiltt-§<?5 

-c. ^^^m^mzi}\,^x»^^^^mmi^-thzt 
[0081] 1 2<7i^miz^hm^g^v-^m 

mfiziihh. x-y^*-;^5:t-y^:v^:/^:^-^-(i^ i 
nx Gai-x N J: O^SvSttSi: . Vgtt«c7)±(;j^^$ 
fL-tlll«l^<7)A 1 YiGa,.,i 0=3r^»l<^3e;i&' 

HJi t . ^ 1 O^t;*'^ ¥m<r>}Li,zm^^iXtzW> 1 
SiOA l,2Gai-v2NJ;0^SIS2cO^;<f>f H 

2ffi^^^ \^m(r>±.\a&m.^ixf-z'm i ^sm«oa i ,3 g 

ai-v3Nj;0^§;=5.h7^T««i:, |g2c7)3t^W Kit 

«MiOAl, Gaj., NJ;*5^-i.1t»fi:/o-y^'jit2:* 
l!uiB#S^<^X. Yl. Y22Slt^Y3<Oia{C. X 

feO, Yl>Y2S.t/Y3>Y2(7)W<i*^'B£S:-r'l><75 

~0. 6nmc?>3fcS:«aj:^t::ttJitf SOt\ 

[0082] 1 3<ri^m.z^hWimmy~^^ 
'f^^-pmm:^^hwmi>L. 'mm<ni.\.zm^^tLfz 

mi^mM^TjAlyiGai-viNiO^Sr-Smico^t;^'^ K 
fflfc. W.\<r>%ii^ FJico±(cjgfi£$nfcmi^«ffl«o 
Alv2Ga,.,2NJ:>)^rSII2W3t;if>f HJBfc, m2<0 

Ym<r>i.\.zm'^^fifzm i «ms«A i ,3 g a 

±Ct3 It •& X h 9 >f T«iS<?)MMt=?^J^ $fl7tlS 2 #11 

Huffi^^B^BitcOY 1 , Y2&yY3«C. Yl> 
Y2RX/Y 3 > Y 2OMf^*^'^-r-g.<0T\ 
5jN/-fe>'h^^^:t-H{±. 8fe:gO. 4--0. 6nmC0 

[0083] tt^fl 1 4 c7)^Wc^§^,^^u_Hfg 

y^i ^-Y<r>^m^mi.zni-xm.t^n'>x\i^h<r)X\ 



■f^mni'. nmimmzx'ou-rm&-th<r>x\ ^ 
*^^mzii\.^xec±<D^^m}mm%hmm^^z^j: 

■i.. 

[0084] WSJI 1 5 cofgajt^^l.^*^}^!^— r^l 
g{c J: S . X-y 5 .y -fe y h 5f - HtifflS* 

^^^ii\^Xikkcrmms^ifim3tihmW:\.z^j:l X 
[0085] iS«Jll 6<^|%BJt;^^^ft^>^^— t?-'^ 

aicii-t, ^h^'fr^isti. ^<r)-mti,zm,mm 

[0086] te^ 1 7 <7m^izi^hWL^m\y-^m 

[0087] M^jsi s(D%mz^h^^^^^-^m. 
^mfi>ztf}-x'^h. 

[0088] »^)a 1 90||BfllC«.S,M;R^m^-lf^l 
[0089] »*JI2 OcO^Hji;^!,^;^^^^— if^ 

at J: s , S[*^#sti^«is:««3i$-*-^«^N';i' 

i'tH^mzm^^tifzr&m^mmm^x'h^fztb. js* 

[0090] n^m2 1 <O^BJtc:ffiS«^:l^^^^— 
ai= J: t , x-vN— yu* ^'/-^yh H ?• 1 0 

0 M H z vj.±co^m^^mmmz x <o mrr s imd^s 

[0091] 11*352 2<mmzis^?,m^mu-'fm 

r^yf-Yii. Dcm,mTmS}^ix^f3fx\ B^mz 

izi3K^x^\,\^imm^^-t^zttn'^i.. 
[0092] M*3a2 3<7i^mz^h^M^i^u—f'm 
mizxhb. )&^i^^mmmt^x'h^tzif>. fis 
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[0093] mim24(r>^BMizmhigi^msi\y-^m 

[0094] m^m2 5<7mmzmh^^m^u-^ 
[0095] a*)i2 6o^Hfltc«i>&;^^u— 

[0096] ff*^2 7£7)%H3tC^^iS[;ft^mu— if^ 
ate J: 1. 1 , «3K*f«0;»l^#@ti, y U ^-XrJ'-flR, 
«3t«. M3tb'-Axry -y rJ'XtiiJ''^^ hAV >'ru 

[01 ] *l6BJ<o^l<o||MJgSSW*^^«^^— r 

mm.<r)mm:7F.-tmx'h^. 
[112 ] *%0jio^2i7)^sfe?g«ifc«-5aift3a«p— r 

[03 ] :^%^n<^m3<^mmm\,zi^hm.M:^v--^ 

[04 ] imm(ow.Acr)mmm^z^i>m.^m\y~^ 
mm.<r)m^^7P.-tmxSih. 
[0 5 1 Mien 1 ^onsfi^stc^sa^^ssmu-if iia 

[06 ] Binem2£ollifiJg.«{c^s^:S^j^^-1^'ga 

[07 ] m5M2<rmmm.^z^hm^^mu-^tm 
i,zm\^(^fihm2<r>s]^'D<r)mm.^^-fmx'hh , 

[08 ] laiB^ 1 '-^A<rmwmizi^hmmmi^- 
-mstcfflv'^'c.ni. s \^\><7)^mmim^7frmx'h 

[09 ] ^Wi^-'fcnwm.^ifmK^ti.hmm.z-^ 
\>'xmm'hmx'hh. 

[010] tT^f^cl/-- r S L 
D ^fflv^l>«^t i,zii\^hWL^^^mi»<r>i^9M>&A 

[011] ( a ) m 1 «0||SS?g®tC^S^:RI58SW' 

Sr^L, ( b ) t±^ 1 C0^J^«W«S«[«^P— r 

[012] 2ls^HHiO#||fife?^.WC«^^«^U— rg 



aici3(t-l. L s D S-«ra^s£^i6^tf^:o^^it^ta 
S:^f0-CS>l.. 

[013] r^a<o«Bgsr^-r0-c 

10 

1 1 f^vyrM 

12 5 -y h'Jl 

13 'mm 

14 mic05K;if^Kii 

1 5 ^2(ry^f}^ YM 

16 Xh^-frMJ^ 

17 mgST'o-yiJ'g 

18 ^ ^ -y h'« 

19 3>'^';5'hJi 
20 

2 1 :7re 

2 2 ^v-yYm 

3 3 vSltJl 

24 mic05iyf-<H« 

2 5 |g2c03te;<?M h'S 

2 6 Xh^'frMi^ 

2 7 ^yu-v9m 

2 8 ^ 7 -7 HJl 

29 ny^^^hJI 

30 a« 

3 1 >'N'>7 7rJl 
3 2 7 -7 FJi 
3 3 vSttJl 

3 4 mi<03fe;<f-f HJi 

3 5 W.2<ri^ii^Ym 

3 6 XN^-^T^^ 

3 7 fl:S£7'n>yi?a 

3 8 9=7 'J YM 

39 rry^J'^'he 

40 S;^ 

4 1 >'<-7 7rJi 
4 2 7 -y 

4 3 vS1±« 

4 4 ^lomfi^YM 

4 5 ll2<3D3t;<f-^ KJi 

4 6 XN7^r«lgg 

4 7 «oSE7'o.7:?'Ji 

4 8 :J'^-7HJi 

49 -nv^^YM 

100 SLD 

101 l|li03UP<-hUyX 
102 

103 X?xi^yX 
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104 ^^mss^mim 

105 KPT^^ 

106 m2coav:^—huyx 

107 ^>(^u>( y^^y- 

108 mmt&^ 

109 m3cr>aO;^-hUyX 

110 SSt55- 

200 SLD 

201 micoa^js^ — huyX 

20 2 yU^-X:^« 

2 0 3 J-^y 

204 :7^-;^XlxVX 
20 5 



2 06 KPrmSL 
300 SLD 

30 1 ^X3^UyX 
301a nU^-M/yX 
30 1b :7^-;<?XlxyX 

3 0 2 ^<y}<^'<xy 

303 

3 04 KPTS« 
400 SLD 

4 0 1 

40 2 KPT^ 

403 Ill#ft&^ 
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